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Abstract
OBJECTIVE: To observe the influence of Sijunzi de-
coction and Yupingfeng powder on the expression
of the relevant DNAs of janus kinase (JAK)-signal
transducer and activator of transcription (STAT) sig-
nal pathway of the brain in spleen-deficiency mod-
el rats.
METHODS: Eighty male Wistar rats of sanitary de-
gree were divided randomly into four groups: nor-
mal group, model group, treatment group 1, treat-
ment group 2. Besides the rats in the normal group,
all the rats in other 3 groups were prepared as
spleen deficiency model. The treatment group 1
were treated with Sijunzi decoction and the treat-
ment group 2 were treated with Yupingfeng pow-
der. After treatment for 6 weeks, perfusion was giv-
en and the brain was taken for detection of the ex-
pression of the relevant DNAs of JAK-STAT signal
pathwayof thebrain inSDratsbygenechipmethod.
RESULTS: Spleen deficiency could lead to increase
expression of JAK1, STAT1 and Interleukin 4 (IL-4) in
the brain, but the decrease expression of Suppres-
sor of cytokine signaling 1 (SOCS1), prolactin recep-
tor (PRLR) and binding protein 3 (GATA 3). Sijunzi
decoction could increase expression of STAT3, Pro-
lactin (PRL) and GATA3, but decrease expression of
JAK1, STAT, STAT4, Interleukin 10 receptor, alpha
(IL10RA), Coagulation factor II (F2), PRLR, MAD ho-
molog 3 (SMAD3) and IL-4. Yupingfeng powder
could decrease expression of JAK1, STAT1, STAT4,
SOCS4_ predicted, Epidermal growth factor recep-
tor (EGFR), PRLR, High mobility group AT-hook 1
(HMGA10), IL-4.
CONCLUSION: Sijunzi decoction and Yupingfeng
powder can improve immune function of the rat
through influencing the genetic expression of
JAK-STAT signal pathway.
© 2013 JTCM. All rights reserved.
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INTRODUCTION
Chinese Medicine holds that five Zang-organs are the
core of the human organic whole and play an impor-
tant role in the vital activity of human body, and have
close relation with many basic problems in sciences of
life. The spleen is in charge of transporting and trans-
forming nutrients and it serves as the postnatal basis,
and it is source of functions of Qi and blood and is of
an important position in the five Zang-organs. Howev-
er, the spleen in Chinese Medicine is a comprehensive
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conception of structure and function, which not only
includes the spleen in modern anatomy , but also pan-
creas, lymph, and it is a comprehensive functional unit
involved in multi-systems and multi-organs such as di-
gestion and absorption, water-electrolyte metabolism,
energy conversion, blood, nerve, endocrine, immune
systems, etc. Spleen deficiency is the comprehensive
manifestation of function decrease of these systems,
and is very closely related with signal transduction. In
this experiment, Janus kinase (JAK)-Signal transducer
and activator of transcription (STAT) signal pathway
was used as research subject, with the famous formula
for strengthening the spleen, Sijunzi decoction, and
the famous formula for the strengthening genuine Qi,
Yupingfeng powder used as intervening measure, to
probe into change tendency and state of hippocampus
and hypothalamus at the state of spleen deficiency and
the regulative relation with functions of strengthening
spleen and genuine Qi, so as to study on relationship
between spleen deficiency and immune regulation, re-
vealing the internal relations of pathological essence of
spleen deficiency and physiologic function of the
spleen with cellular information transmission.
MATERIALS ANDMETHODS
Animal
Eighty male Wistar of sanitary degree ,weighing（160±
10）g, were supplied by Beijing Weitong Lihua Experi-
mental Animal Technique Co. Ltd. They were fed in
separated cages in the Experimental Animal Center,
College of Basic Medicine, Beijing University of TCM,
with free assess to tap water. The standard granulated
forage was supplied by Beijing Weitong Lihua Experi-
mental Animal Technique Co. Ltd.
Drugs
All the Chinese herbal medicines used in the study
were supplied by the Jinxiang Great Pharmacy. The
drugs for modeling were composed of Dahuang (Radix
et Rhizoma Rhei), Houpo (Cortex Magnoliae Officina-
lis), Jishi (Fructus Aurantii Immaturus) in the ratio of 2∶
1∶1, which were immerged in stilled water for 2 h and
then decocted , filtered and concentrated as decoction
of l g/mL with a routine method, and stored at a refrig-
erator at 4℃ for use. Sijunzi decoction and Yupingfeng
powder were routinely decocted , filtered and concen-
trated as a solution of lg/mL, and kept at 4℃ for use.
Instruments and reagents
TS-100 decolorant cradle: Beijing City Institute of
New Science-Technique Application; automatic micro-
photograph system: Nikon (Japan); optic microscope:
Nikon LH-M100C-1 (Japan); DH3600AB elec-
tric-heated thermostatic Incubator:Tianjin City
Taishite Instrument Co. Ltd.; BDS1 electric-heated
three-use water-bath: Beijing City Medical Equipment
Factory; DHG9075A electric-heated thermostatic blast
drying chest:Shanghai Yiheng Science-Technique Co.
Ltd.; microtome: Leitz (Germany); XK96-B rapid mix-
er: Jiangyan City Xinkang Medical Equipment Co.
Ltd.; J J5000 precision electric balance:American Sh-
uangjie Brother Group Co. Ltd.
TRIZOL reagent, RNase-free water, RNase-free glyco-
gen (Shanghai Kangcheng Bioengineering Co. Ltd.;
chloroform, isopropanol, 100% alcohol, sodium ace-
tate, formaldehyde (Shanghai Chemical Reagent Co.
Ltd.); RNeasy® MinElute ™ Purifying kits (Qiagen Co.
Ltd.); Telomerase (TE): 10 mM, Tris-HCl pH 8, 1 mM
Ethylenediamine tetraacetic acid (EDTA), 0.4 M
3-(N-morpholino) propanesulfonic acid (MOPS), pH
7.0 0.01 M EDTA, formaldehyde sampling staining
liquid, ethidium bromide (Huamei Bioengineering
Co.); agarose (Shenggong Bioengineering Co.).
Grouping, modeling and processing methods of the
animal
After routine adaptive feed for 1 week, the rats were
randomly assigned to 4 groups: normal group, model
group, treatment group 1 and treatment group 2, 20
rats in each group.
The spleen deficiency model was made by purgation
with methods of bitter-cold drugs, relieving stagnation
of Qi and consuming Qi, improper irregular diet and
over-tiredness. In the morning each day, the rats in the
normal group were intragastrically administrated with
distilled water, and in the model and the treatment
groups with the modeling drug [drug (mL)/body
weight (9 g)=2/100] and swam in water at 25℃ till ex-
hausted. In the afternoon each day, the rats in the nor-
mal and the model groups were intragastrically admin-
istrated with distilled water, and in the treatment
group 1 with Sijunzi decoction and in the treatment
group 2 with Yupingfeng powder. The normal group
was fed with normal diet and the model and the treat-
ment groups were fed in every other day at a one day's
interval, free access to water. The treatment was given
for 6 weeks, and the body weight was weighed once
each week.
Experimental procedures
Extraction of RNA in the samples: Homogenization of
tissue: The sample of 50-100 mg added with 1 mL
TRIZOL reagent was homogenized with an electric ho-
mogenizer. The volume of the sample could not exceed
10% of the volume of the used TRIZOL.
Separation of both phases: After homogenization , the
sample was incubated for 5 min at 15℃-30℃ , and
then, each 1ml sample homogenized with TRIZOL re-
agent was added with 0.2 mL chloroform , the cover
was put on tight, which was violently vibrated by hand
for 15 sand incubated at 15℃-30℃ for 2-3 min, and
centrifuged at 4℃, 12 000×g for 15 min. Then the mix-
ture liquid was separated into a red phenol-chloroform
phase at the lower layer, colorless water phase at the nu-
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clear upper layer of the mid-layer. RNA was complete-
ly distributed in the water phase. The volume of water
phase was about 60% volume of TRIZOL reagent add-
ed in homogenization.
Sedimentation of RNA: The water phase was transferred
into a new centrifuge tube , and mixed with 0.5 mL iso-
propanol for sedimentation of the RNA. After mixture,
it was incubated for 10 min at 15℃-30℃ for 10 min
and centrifuged at 4℃ 12 000× g for 10 min. At this
time gelatinous sentimental mass of RNA formed at
the bottom and wall of the tube.
Washing RNA: The supernatant was removed, each 1
ml TRIZOL-homogenized sample was added with at
least 1 mL 75% ethyl alcohol, washing the sediment of
RNA. After vibration, it was centrifuged at 4℃ 7500
× g for 5 min.
Re-dissolution of RNA sediment: The ethyl alcohol so-
lution was removed and RNA sediment was dried in
air for 5 min, strictly forbidding vacuum centrifuge
drying. The RNA sediment must not be completely
dried, otherwise the solubility of RNA will be greatly
decreased. The A260/280 ratio of partially resolved
RNA sample will be smaller than 1.6. For resolving
RNA, the RNase-free water was added and repeatedly
blew with a pipette for several times, and then incubat-
ed at 55℃-60℃ for 10 min. The achieved RNA solu-
tion was kept at -70℃.
Extraction of small amount of RNA: Extraction of
RNA from the sample with small amount of tissue
(1-10 mg) or cells (102-104): 800 µL TRIZOL reagent
was added into a sample, and after cleavage of the sam-
ple,and chloroform was added according to the proce-
dure 2 for separation of two phases. Before addition of
isopropanol, 5-10 µg RNase-free glycogen was added
as water-phase loader.
Digestion of RNA sample with DNase I: Reaction solu-
tion was prepared and incubated at 37℃ for 30 min,
removing possibly contained genome DNA.
Purification of RNA: 1) The volume of the RNA sam-
ple (RNA≤45 μg) digested by DNase I was adjusted
with RNase-free water as 200 μL, and then was added
with 700 μL Buffer RNeasy Lysis (RLT) and fully
mixed. (If RNA was sediment, the RNA would be re-
solved by the RNase-free water supplied by the kit and
then Buffer RLT be added.). 2) 500 μL absolute etha-
nol was added and mixed by slightly sucking and blow-
ing several times with a pipette. 3) 700 μL of the solu-
tion attained from the procedure 2 was taken and
poured into the column (RNeasy MinElute Spin Col-
umn) and the cover was slightly put on, which was cen-
trifuged at room temperature, 10 000 rpm for 15 s,
and the liquid in the collecting tube was removed. 4)
Repeat the procedure 3, the surplus sample was put in-
to the column, and the sample volume added each
time ≤700 μL. 5) After the column was transferred in-
to a new collecting tube of 2 mL, and the column was
washed by 500 uL Buffer RNeasy Kits (RPE), the cov-
er was slightly put on and centrifuged at temperature,
10 000 rpm for 15 s, and the liquid in the collecting
tube was removed. Then the column was returned to
the collecting column. (Note: Buffer RPE supplied by
the kit had be concentrated, 4-fold volume of absolute
ethanol was added before use.) 6) 500 uL 80% ethanol
was added into the column and the cover was slightly put
on , and centrifuge at room temperature, 10 000 rpm for
2 min, the collecting tube and the liquid were discard-
ed. (Note: After centrifugation, the column was careful-
ly taken out from the collecting tube, avoiding touch-
ing the ethanol in the collecting tube.) 7) The column
was transferred into a new collecting tube of 2 mL, and
the cover of the column was open, and centrifuged at
maximum rotating speed for 5 min and the collecting
tube and liquid were discarded. 8) The column was
transferred to a new 1.5 mL collecting tube, 14 µL
RNase-free water was added into the center of the
membrane of the column and the cover was slightly
put on, which was centrifuged for 1 min for elution of
RNA at the maximum rotating velocity.
Qualitative detection of RNA: Concentration and puri-
ty of RNA were determined with NanoDrop®
ND-1000 and then with denatured agarose gel electro-
phoresis.
Synthesis of cDNA: The mixture of 500 ng/uL oligo
(dT) 18, total RNA, 10 mM dNTP Mix and sterilized
water was firstly prepared, and after water bathing at
65℃ for 5 min, it was placed on ice at least 1 min. Af-
ter centrifuged for a short time, 5X First-Strand Buffer,
0.1 M Dithiothreitol (DTT), RNase inhibitor, Super-
Script, III Reverse Transcriptase (RT) were added into
the centrifuge tube in order. The mixture was slightly
sucked and blew several times with a pipette for even
mixture, incubated at 50℃ for 60 min, and 70℃ for
15 min to inactivate the enzyme. Each 20 μL cDNA
was added and mixed with 91 uL sterilized water,and
kept in ice bath or at -20℃.
Real-time quantitative Polymerase Chain Reaction
(PCR): The sample was previously prepared, and the
membrane on the PCR Array was carefully open,and
10 uL mixed solution was added into each well corre-
sponding to the PCR Array. Carefully cover the lip on
for sealing the PCR Array, and before PCR program-
ming, place the PCR Array on ice. After real-time
quantitative PCR programming, place the PCR Array
in a real-time quantitative PCR instrument for PCR re-
action.
Statistical analysis
ΔΔCt method was used.
1) ΔCt of relative genes in each pathway in each treat-
ment group was calculatedΔCt (group1) = average Ct－average of HK genes' Ct
for group 1 arrayΔCt (group2) = average Ct－average of HK genes' Ct
for group 2 array
2) ΔΔCt of each gene in 2 PCR Arrays (or 2 groups)
was calculated.
80
JTCM |www. journaltcm. com February 15, 2013 |volume 33 | Issue 1 |
Xiong B et al. / Experimental Study
ΔΔCt = ΔCt (group 2) - ΔCt (group 1) (usually group
1 was control and group 2 was experimental group.)
3) The difference of the corresponding gene expression
of group 1 and group 2 was calculated by 2-ΔΔCt.
RESULTS
Hippocampus area
As showed in Table 1, as compared between the 4
groups, epidermal growth factor receptor (EGFR), GA-
TA binding protein 3 (GATA3), high mobility group
AT-hook 1 (HMGA1), interleukin 10 receptor, alpha
(IL10-RA), interleukin 4 (IL-4), JAK1, LOC500449,
prolactin receptor (PRLR), suppressor of cytokine sig-
naling 1 (SOCS1), SOCS4_predicted, STAT1,
STAT3, STAT4 were significant genes.
Compared with the normal group,significantly up-reg-
ulated genes had IL-4, JAK1, SOCS1 and significantly
down-regulated gene had LOC500449. Compared
with the model group, in the treatment group 1 signifi-
cantly up-regulated genes had GATA3, SOCS1 and sig-
nificantly down-regulated genes had IL-10ra, STAT1,
STAT4. Compared with the normal group, in the treat-
ment group 1 significantly down-regulated genes had
LOC500449, PRLR, STAT4. Compared with the
model group, in the treatment group 2 significantly
down-regulated genes had EGFR, PRLR,SOCS4_
predicted, STAT4. Compared with the normal
group, in the treatment group 2 significantly down-
regulated genes had PRLR, STAT4. Compared with
the treatment group 1, in the treatment group 2
significantly up-regulated gene had IL-10ra and sig-
nificantly down-regulated genes had HMGA1,
STAT3.
Hypothalamus area
As showed in Table 2, as compared between the 4
groups, (Coagulation factor II) F2, GATA3, IL-10RA,
JAK1, Prolactin (PRL), RGD1562071_predicted,
(MAD homolog 3) SMAD3, SOCS1, STAT1, STAT4
were significant genes.
Compared with the normal group, in the model group
significantly up-regulated gene had JAK1, STAT1.
Compared with the model group, in the treatment
group 1 significantly up-regulated genes had GATA3,
PRL, SOCS1 and significantly down-regulated genes
had IL10-RA, RGD1562071_predicted, SMAD3,
STAT4. Compared with the normal group, in the treat-
ment group 1 significantly up-regulated gene had PRL
and significantly down-regulated genes had F2,
SMAD3. Compared with the treatment group 1, in
the treatment group 2 significantly up-regulated gene
had RGD1562071_predicted.
DISCUSSION
JAKs and STATs
JAK family is an important constituent part of
JAK-STAT signal pathway. After the cytokine receptor
binds with corresponding ligand, coupled JAK kinase
is activated, and the activated JAK kinase induces tyro-
Table 1 Changes of the gene expression spectrum of JAK-STAT pathway in the hippocampus of the rat in the groups
Gene expression
spectrum
EGFR
GATA3
HMGA1
IL10RA
IL4
JAK1
LOC500449
PRLR
SOCS1
SOCS4_
PREDICTED
STAT1
STAT3
STAT4
M/N
1.20
-2.49
1.11
1.21
2.03a
2.34a
-4.94a
-15.76
-2.15a
1.08
2.09
-1.06
-1.07
T1/M
-1.80
2.58a
1.90
-2.79a
-1.41
-2.41
2.23
-1.87
2.61a
-1.45
-2.00a
1.98
-3.18a
T1/N
-1.50
1.03
2.10
-2.31
1.44
-1.05
-2.22a
-29.48a
1.40
-1.35
1.09
1.86
-3.41a
T2 /M
-2.00a
1.67
-2.46
-1.22
-2.09
-1.92
1.42
-3.36a
2.55
-2.01a
-2.18
-1.36
-2.75a
T2/N
-1.67
-1.49
-2.22
1.47
-1.03
-1.43
-3.48a
-52.94a
-1.78
-1.86
-1.09
-1.44
-2.95a
T2/T1
-1.11
-1.54
-4.67a
3.39a
-1.48
-1.36
-1.57
-1.80
-2.49
-1.38
-1.19
-2.68a
1.16
Notes: M: model group with spleen deficiency; N: nomal group; T1: treatment group 1 treated with Sijunzi decoction; T2: treatment
group 2 were treated with Yupingfeng powder. JAK: janus kinase; STAT: signal transducer and activator of transcription; EGFR:
epidermal growth factor receptor; GATA3: GATA binding protein 3; HMGA1: high mobility group AT-hook 1; IL10RA: interleukin 10
receptor, alpha; IL4: interleukin 4; PRLR: prolactin receptor; SOCS: suppressor of cytokine signaling; STAT: signal transducer and
activator of transcription. Comparison between two groups, the gene (t-test, P<0.05 and FC<0.5 or FC>2) was significant. FC<0.5 was
expressed with negative number.
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sine phosphorylation in intracellular region of the cor-
responding receptor, providing the binding site for
STAT protein. After STAT protein binds to the recep-
tor, inducing tyrosine phosphorylation by JAK kinase.
After phosphorylation, STAT protein spontaneously
dissociates from the receptor, after dimerization, trans-
poses into the nucleus, binds to the promoter specific
area of target gene, so as to regulate expression of corre-
sponding genes.1 Besides binding to the receptor, JAK
family also can interact with many intracellular signal
proteins, including tyrosine phosphatase, protein/lipids
kinase, STAT family, and regulative molecules, etc. Ty-
rosine phosphorylation occurs in most of these pro-
teins, so they can be regarded as substrates and effec-
tors of JAK.2 A study indicates that expression of the
immunosupression facters IL-2, IL-4, IL-6, IL-10, etc
increase in the brain of the rat with spleen deficiency,
able to activate corresponding JAKs and STATs, sug-
gesting that spleen deficiency influences immune func-
tion of the organism, leading to disturbance of iim-
mune regulation, so as to influence expressions of JAKs
and STATs.3
This study showed that JAK1 expression in both hippo-
campus and hypothalamus in the spleen deficiency
group significantly inceased, with no significant differ-
ence between the treatment groups and the normal
group. STAT1 expression in the hippocampus and the
hypothalamus in the spleen deficiency group had ten-
dency to increase with no great difference between the
treatment group and the normal group. It is indicated
that Sijunzi decoction and Yupingfeng powdercan
make expressions of JAK1 and STAT1 in the rat of
spleen deficiency restore to normal level.
As compared with the treatment group 2, STAT3 ex-
pression in the hippocampus significantly increased,
with no significan differences among other groups. A
study indicates that STAT3 widely expresses in central
nerve system.4 When STAT3 in nerve cells are knocked
off, the mouse in intancy manefectes normality, but af-
ter adult this leads to hyperorexia, fat, diebetes, hypero-
rexia, infertility, etc. After the STAT3 gene is knocked
off, the mouse also manefests a low energy metabolism,
and an over low body temperature at fasting and cold
stimulation, and changes of nerve-endicrine related
with growth and reproduction, with the same pheno-
type to db/db and ob/ob fat model. Therefore, it is sug-
gested that compared with Yupingfeng powder, Sijunzi
decoction more greatly promotes expression of STAT3,
so as to play an important role in central nerve system
regulating balance of energy metabolism and reproduc-
tion.
As compared with the model group, expression of
STAT4 in the hypothalamus in the treatment group 1
significantly decreased, with no significant differences
in other groups. In the hippocampus there was no sig-
nificant difference in expression of STAT4 between the
normal group and the model group, but the expres-
sions in treatment group 1 and the treatment group 2
significantly decreased. STAT4 is sieved most early
from cDNA databank and sequence databank as ho-
mologous analogues of STAT1 and STAT2, and plays
a very important regulative role in differentiation of
Th1 and Th2.5 While Sijunzi decoction and Yuping-
feng powder can decrease expression of STAT4, inhibit-
ing the differentiation of Th1 cell, decreasing the au-
to-immune diseases related with Th1 response.
Negative feedback regulation of JAK-STAT pathway
It was showed in this study that expression of SOCS1
in both the hippocampus and the hipothalamus in the
rat of spleen deficiency significantly decreased. Yuping-
feng powder could decrease expression of SOCS4_pre-
Table 2 Changes of the gene expression spectrum of JAK-STAT pathway in the hypothalamus of the rat in the groups
Gene expression
spectrum
F2
GATA3
IL10RA
JAK1
PRL
RGD1562071_
PREDICTED
SMAD3
SOCS1
STAT1
STAT4
M/N
-1.29
-1.42
1.23
2.09a
-1.11
1.85
1.08
-2.69
2.22a
1.79
T1/M
-1.91
3.96a
-2.25a
-1.77
2.84a
-4.06a
-3.04a
2.10a
-1.40
-2.45a
T1/N
-2.46a
2.80
-2.77
-1.02
2.56a
-2.20
-2.81a
-1.53
-1.71
-1.37
T2/M
-1.19
1.55
-1.25
-1.81
-1.28
-1.18
-1.94
1.61
-1.19
-1.23
T2/N
-1.53
1.09
-1.54
-1.11
-1.42
1.57
-1.79
-1.05
-1.45
1.46
T2/T1
1.61
-2.56
1.80
1.46
-3.64
3.44a
1.57
1.46
1.18
1.99
Notes: M: model group with spleen deficiency; N: nomal group; T1: treatment group 1 treated with Sijunzi decoction; T2: treatment
group 2 were treated with Yupingfeng powder. F2: coagulation factor II; GATA3: GATA binding protein 3; IL10RA: interleukin 10
receptor, alpha; JAK: janus kinase; PRL: prolactin; SMAD 3: MAD homolog 3; SOCS-1: suppressor of cytokine signaling 1; STAT:
signal transducer and activator of transcription. Comparison between two groups, athe gene (t-test, P<0.05 and FC<0.5 or FC>2) was
significant. FC<0.5 was expressed with negative number.
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dicted in the hippocampus. SOCS1 could combine
with the JH1 area of the 4 members in the JAK kinase
family, inhibiting its phosphorilation and couching ac-
tivation. It can be seen that spleen deficiency has a sig-
nificant effect on expression of SOCS1, while Sijunzi
decoction and Yupingfeng powder can restore its nor-
mal expression level.
Biding and activating receptors of JAKs
EGFR is a expression product of proto-oncogene
C-erbB-1 (HER-1), and the EGFR family includes the
4 members, EGFR, C-erbB-2 (HER-2), C-erbB-3,
C-erbB-4, and they all are located on cell membrane.
Many studies all indicate that there are high expression
or abnormal expression of EGFR in many sold tu-
mors.6 EGFR is related with proliferation of tumor
cells, angiogenesis, invasion and metastasis of tumor,
and inhibition of apoptosis. In this study it was
showed that Yupingfeng powder could decrease expres-
sion of EGFR in the hippocampus area.
IL-10RA is a ligand combining sub-unit. It has expres-
sion in most hemopoitic cells and can induce the ex-
pression in these non- hemopoitic cells such as fibro-
blast, epidermal cell,keratinized cell. Therefore, any fac-
tors stimulating IL-10RA expression can make most
cells have response to IL-10. JAK family, tyrosine ki-
nase JAK1, can connected with IL-10RA, and IL-10
can induce tyrosine phosphorylation and activation of
transcripton factors, STAT1 and STAT3, and STAT3
can inhibit proliferation of macrophage through medi-
ating IL-10.7 The present study indicated that Sijunzi
decoction could decrease the expression of IL-10RA in
both the hippocampus and the thalamus.
Mediating tyrosine phasphorylation of STAT protein
F2 (thrombogen) is a dependent factor of the liver syn-
thesizing vitamin K, and it is a kind of single-stranded
glucoprotein. When it is stimulated and hydrolyzed off
two fragments (F1+2) to form thrombase, participat-
ing in exogenous blood coagulation. This study indicat-
ed that Sijunzi decoction could reduce F2 expression
in the hypothalamus in the rat of spleen deficiency.
PRL belongs to growth hormone (GH)/ prolactin fami-
ly, and it widely distributes in many tissues and organs
except pituitary body. PRL can initiate JAK2/STAT5
signal pathway through binding to PRLR on mem-
brane surface of target cells, and finally, activates
STAT5, acting on target sequence in promoter area of
lactoprotein gene to strengthen expression of target
genes with lactoprotein gene promoter as action ele-
ment. PRL has many important physiologic functions,
such as, regulating mammogenesis and lactation, regu-
lating gonadal development, regulating immune func-
tion and participating in stress reaction, and playing a
directive action on proliferation and division of body
cells.8 The study showed that Sijunzi decoction could
promote expression of PRL in the hypothalamus.
PRL needs to bind to its receptor PRLR to perform bi-
ologic functions. In the study, it was found that spleen
deficiency, Sijunzi decoction and Yupingfeng powder
could decrease PRLR expression in the hippocampus
of the rat.
Regulatory transcription factors related with STAT
Protein of HMGA1 has functions of structure tran-
scription factors. It participates in target gene initiating
factor structure activation of many pathways, and is re-
lated with many different cell processes,including regu-
lation of inducing gene expression; replacing H1 his-
tone on relative sites,so as to change structure of chro-
matin; inducing tumor-producing transform; integrat-
ing retrovirus entering homologous chromosome; pro-
moting growth and migration of tumor cells.9 Addi-
tionally, HMGA also participates in other many ac-
tions in the nucleus, such as processing of RNA, repair
of DNA, etc. This study indicated that Yupingfeng
powder decreased expression of HMGA1 in the hippo-
campus.
SMAD3 plays a very important role in TGF-β inhibit-
ing activation and proliferation of T cell.10 After
SMAD3 gene of embryonic stem cells is knocked out,
the mouse with deficiency of SMAD3 attained can not
cause fatal lesion in embryonic stage, but during 1-6 af-
ter birth dies of general infection induced by mucosa
immunodeficiency. These mice do not have any defi-
ciency in immune system development, but have func-
tional disturbance. After special stimulation, their
spleen cells not only can not have proliferative re-
sponse, but also primary cultural spleen cells can not
synthesize and secrete relative cytokines after stimula-
tion by TGF-β.11 This study found that Sijunzi decoc-
tion could decrease expression of SMAD3 in the hippo-
campus.
GATA3 transcription factor is a key factor regulating
differentiation of cells and expression of cytokines
found at present. It is one member of transcription fac-
tor GATA family and it is a specific transcription factor
of Th2-like cytokines. Th2 cell can promote produc-
tion of antibody and mediate response of humoral im-
munity, and also antagonize extracellular pathogen and
inhibit the immune function of anti-tumor.12 GATA3
is closely related with Th2 sterotype and also GATA3
plays an important role in regulation of expression of
cytokines of T cell. A relative study indicates that GA-
TA3 can promote development of Th2-like cells and at
the same time it can inhibit polarization of Th cell to-
wards Th1 and finally lead to high expression of
Th2-like factors, showing immuno-suppressant state.13
In addition, abnormal expression of GATA3 is closely
related with generation of malignant tumor, and plays
an important in the formation of tumor immune eva-
sion. This study indicated that spleen deficiency could
decrease expression of GATA3 in the hippocampus,
and Sijunzi decoction could promote expression of GA-
TA3 in the hypothalamus.
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Other genes
IL-4 is a growth and differentiation factor of B cell,
and it can promote B cell expressing MHC-II antigens
and antigen-increasing action, and promote the activat-
ed B cell secreting IgE and IgG1. In addition, IL-4 also
can promote transformation of IgG to IgE, so it plays
an important role in type I ultrasensitive reaction. IL-4
can promote differentiation of Th2 cell by auto-secre-
tive type, but inhibit proliferation and response of Th1
cell. Additionally, IL-4 has biological action on macro-
phage, endothelial cell, mast cell, hemopoietic cell, etc.
IL-4 can inhibit oxygen free radial secretion of mono-
nuclear macrophage with dose-effect relation, and can
perform immuno-regulative action on lymphocytes
and microphage, and inhibit production of prostaglan-
din E2 and IL-8.14 At present, a study indicates that on-
ly IL-4 in all the cytokines can induce activation of T
cell STAT6. In the study it was found that IL-4 expres-
sion increased in the hippocampus in the rat with
spleen deficiency.15
LOC500449 is a protein of translocation of cross mem-
brane, with similar action to SHP2. Expression of this
class of protein decreased in the hippocampus in the
rat with spleen deficiency, and was not significantly
changed by Sijunzi decoction and Yupingfeng powder.
RGD1562071_predicted possibly is a protein similar
to steel-mix transduction. Its expression in the hippo-
campus could be decreased by Sijunzi decoction.
CONCLUSION
The previous studies indicated that expresssions of
IL-10, IL-10 mRNA, IL-6Rα, IL-6Rα mRNA and
IL-4 in the brain of the rat with spleen deficiency in-
creased,and expressions of IFN-γ, IL-18 and
IL-18mRNA decreased, while restored to normality af-
ter administration of Sijunzi decoction and Yupingfeng
powder.16-19 In this study, the regulation and Chinese
drug's control of JAK-STAT signal pathway in the
brain of the rat with spleen deficiency were researched,
confirming that there was close relation between spleen
deficiency and JAK-STAT signal pathway; Spleen defi-
ciency could induce changes of expressions of many
genes, and then played immuno-suppressant action. Si-
junzi decoction and Yupingfeng powder had obvious ef-
fects on expressions of various genes in JAK-STAT sig-
nal pathway, bringing immuno-enhancement into play.
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